Neutron interferometry is the second edition of the book published 12 years ago. Its origin is related to famous ingenious interferometry experiments performed long ago at the small 250 kW research reactor in Vienna. The appearance of the second edition means that this is a 'public demand', that is, presumably popular in terms of book sales of the 1st edition. Such books as on this topic, containing discussions of fundamental problems of quantum mechanics and description of related illustrious experiments, which became a common practice in many laboratories in the world, is timely. Oxford University Press of UK deserves gratitude for producing it. Comparing to the first edition the material in the second one has been rearranged and new experiments performed in the intervening 12 years, and their results are now included. 'Contextuality and Cohen-Specker phenomena' are separated in a new chapter, which I think however is the most terrible one in the book. There are good things too in the book, which I also of course describe below.
The book is really interesting, but is written in a non-friendly manner to readers. Physical ideas are not explained well, and almost all the formulae, except the simplest ones, are borrowed from other sources without sufficient explanation and with responsibility shifted to their authors. It contains 12 chapters. The first one, the introduction, contains a list of basic notions of neutron optics and interferometry principles. Here it is necessary to criticize the discussion of neutron wave packets. On the one hand the authors use the non-relativistic Schrödinger Equation (1.2), but on the other hand define phase speed of plane waves in a wave packet with the relativistic expression for energy, though the rest energy mc 2 does not enter the Hamiltonian of the Schrödinger equation. Here also one can see some crept in typo, which, in fact, is usual to find in many books. For instance, Equation (1.18) should contain -h 2 instead of -h. Equation (1.25) is an incorrect formula, which is not properly borrowed from Goldberger and Seitz's paper. Some sentences of the introduction are very difficult to understand.
The second chapter is a description of different interferometers and their working principles. Here also one can find some carelessness in writing formulae. For instance, Equation (2.10) does not contain n, but in its description it is said: 'where n is the index of refraction'. The equations on p. 53 below Equation (2.40) are all incorrect. It seems that the authors are not properly familiar with the algebra of Pauli matrices and the derivation of the well-known Rabi formula for a resonant spin flipper.
Chapter 3 is devoted to the main topic: the application of the neutron interferometer for the measurement of coherent scattering amplitudes of many different chemical elements. Its main defect is an absence of information about how were their experimental data processed or how phase is related to Al plate rotation and no chi-square result is given. It seems that fitting should include the imaginary part, that is, to include cross sections, but in the table the cross sections are not shown. In a discussion of the neutron magnetic interaction on p. 80 the Pauli matrices were introduced, and after Equation shown, it is odd to read that: 'Experimental verification of these anticommutation relations has been obtained by interferometric and polarimetric methods as discussed in Section 6.4, Figure  6 .11'. And several references to the literature are given. After such a sentence I supposed that interferometric methods should also be applied to the verification of the multiplication table. I wonder how we are able to use it without such verification. The content of the page 80 is illogical; after the above sentence about experimental verification of Pauli matrices, there are words about error-disturbance uncertainty relations and an attack on Heisenberg relations. Then we find that it is because of the properties of Pauli matrices that a magnetic field couples to all components of the spin. Equation (3.48) represents a Fourier image of the neutron magnetic interaction with an arbitrary magnetic field, but in the next equation we see a formula related to an atomic electron without any derivation; only a reference is given as to where readers can find it.
Chapter 4 is related to coherence and decoherence in quantum mechanics. It contains discussions of many notions, which can be found in the literature devoted to quantum mechanics, such as: coherence length, Wigner function, intensity correlation, statistics, post-selection, particle number -phase uncertainty relation, dephasing and decoherence. Measurements of many properties of the neutron wave function (or neutron beam) are described, but it is difficult to understand what physical information is finally extracted from such measurements, as described by the authors. Again readers can see some typos or carelessness in formulae. For instance, Equation (4.10) is strange. How Equation (4.88) follows from (4.87) is not clear, and so on. After consideration of many experiments the chapter is ended by the sentence: 'From the discussion of these experiments one must conclude that a general distinction between dephasing and decoherence remains uncertain and a question of the standard of the experiment'. Such a vague formulation can be applied to many results described in this chapter.
Chapter 5 is devoted to spinor quantum mechanics. Many interesting experiments with neutron spin are discussed here, but the chapter starts with discussion of 4π -symmetry of the spinor wave function. This symmetry is a matter of definition. If you multiply a wave function by exp(iϕ/2), then it is periodic when ϕ changes by 4π, but it is periodic with the period 2π when ϕ/2 changes by 2π . The Figure 5 .1 is misleading, because in quantum mechanics the spin arrow rotates just 2π, when the angle ϕ becomes 2π . Of course, it is not bad that one can see, when the sign of the wave function is changed, but such observation is not of high importance for physics.
Chapter 6 is about topological and geometrical phases studied with neutron spin. The famous Aharonov-Cashier, Aharonov-Bohm effects and Berry phase are discussed. Though all these effects are interesting, much attention is paid to measurement of the Berry phase but is not justified, because the Berry phase is only an approximation needed, when you cannot find the phase precisely. In neutron physics the spinor phase is calculable precisely, so one does not need an approximation, and special measurement of an approximate part looks strange.
Chapter 7 about contextuality and Cohen-Specker phenomena is the most disappointing in the book. It is plagued by pretention to do the most profound research in fundamental principles of quantum mechanics, entanglements and impossibilities of hidden variables. The main feature there is a measurement of some Bell type inequality to prove that it is larger than 2, which means contextuality, that is, that neutron interferometer phenomena cannot be explained non-contextually, that is, in classical terms. It is not clearly formulated what classical picture is rejected. When one considers two flying apart photons one has, for instance, two options: to describe them as an entangled state or as a state of two individual photons. And these options can be resolved by Bell's inequality. In the case of a neutron interferometer the entangled state is composed of a path and spin direction. Therefore the classical counterpart is spin separated from particle, which is similar to the 'Cheshire cat smile', that is, separated from the cat itself. It is known from the literature, yes, but does not exist in practice. Moreover, the proof that a neutron interferometer works along quantum rules looks superfluous. Chapter 8 is the most interesting one, in a good way. It is devoted to gravitational, inertial and motional effects. If one rotates an interferometer around a horizontal axis one puts different parts of it in different gravitational potentials. In the upper part a neutron moves slower than in the lower one, and the difference of the speeds induces a phase difference of the neutron waves, which is well observable with the interferometer. It is also possible to measure the so-called Sagnac effect, which is sensitive to our earth's rotation. The effect is measurable and depends on the latitude position of the interferometer and its orientation with respect to direction to the north, that is, the interferometer can be used as a compass, though, of course, it is not a practical application. In the Chapter 8 some drag effects of materials moving with uniform speed or with acceleration are also considered. They have a classical explanation and are well confirmed by experiments.
Chapter 9 is devoted to applications of the interferometer to solid state physics. Application of single crystal interferometers is based mainly on a research of inhomogeneities, which leads to a decrease of contrast in the interference pattern or to phase variations at different positions of an investigated sample. Descriptions of other possible applications of interferometry methods to solid state science are very short in the book, but details can be found in the references supplied. The text again contains inaccuracies though; for instance, at the top of p. 293 variations of values with different dimensions are compared.
In Chapter 10 possible future experiments are considered. Some of them are of a speculative character, but nevertheless some of the ideas are interesting. Especially well described is the Anandan acceleration, that is, acceleration of neutrons in the presence of both uniform magnetic and electric fields.
Chapter 11 presents more or less standard dynamical diffraction theory for a single crystal based on a Fourier expansion of the crystal optical potential, and on application of TakagiTaupin equations. The full theory of the interferometer is also presented. It is a pity, that, though the authors try to embrace everything relevant, they did not pay attention to the multiple wave scattering version of the dynamical diffraction theory and its recent findings.
Chapter 12 is devoted to a description of almost the whole spectrum of the interpretations of quantum mechanics and widely discussed in literature. However the authors did not formulate their own attitude. The chapter is instead finished with a biblical like epistle to all the experimentalists: 'Be guided by theory, but stick with the data'. The last part of this sentence is the most important, because sometimes experimentalists are biased by a desire to prove a theory, which they might perceive would raise the significance of their work to high fundamental level.
In total, the book is very important and should be in the bookcase of every researcher because it touches enumerable topics of the modern quantum mechanics; however the bookcase should be large enough to contain a lot of referenced publications without which to understand the book is impossible. The book is not appropriate for students, but it can be of help for teachers, though it is necessary to read it, as every scientific monograph or textbook, with some skepticism, because some knowledge the authors have borrowed from other sources without critical examination. I am sure that the book will be republished, but before the third edition it should be read out more carefully by the authors once again. 
